Abstract In this paper a variational principle is established for a generalized Davey-Stewartson (GDS) system by He's semi-inverse method. Based on the established variational formulation, the traveling wave solutions of the GDS system can be easily obtained by Ritz method.
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In this paper we will study the case when 
and considering the dimensionless form of (1) can be written as follows 
where the non-dimensional coefficients are given in the following form 
Therefore, the GDS equations (1) become the degenerate GDS equations (4). The main purpose of the paper is to obtain traveling wave solutions of the degenerate GDS equations (4) by using a variational approach [6, 7] .
Variational Formulation
Substituting , where and are the real functions of t，x and y, into Eq. (4), we obtain the following differential equations: 
where F is an unknown function of , The main merit of the above trial functional lies on the fact that the stationary condition with respect to results in Eq.(6a). Now calculating the functional, in Eq. (7), with respect to , we obtain the following Euler equation: 
We search for such an F so that Eq. (8) 
from which the unknown F can be determined as follows 
Now the stationary condition with respect to 1 ϕ reads
in Eq. (12), then Eq. (12) is turned out to be one of the field equations, Eq.(6c). From Eq.(13), the unknown 1 F can be identified as follows
where 2 F is an unknown function of 2 ϕ and its derivatives.
The Lagrangian can be further updated as 2  2  22  4  2  1  2  2  2  1 2  2  1 ,2 ,   2  4  2  2  2  1  1  1 
The Euler equation with respect to 2 ϕ reads 
Finally we obtain the following needed Lagrangian 
On substituting 
where . 
